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SOME HIGH SCHOOL BIOLOGY ELECTIVES
James H. Meyer and Robert Nelson
Cedar Falls High School
Cedar Falls, Iowa 50613

Introduction
Cedar Falls High School, for many years, offered a science curriculum
composed of traditional biology, chemistry, and physics courses. The
percentage of students taking science courses began declining in the late
l 960's,reaching a low of 573 students (out of approximately 1,500 students)
in the 1972-73 school year. Since all science courses offered at the school
were elective.it was concluded that some adjustment in course offerings was
in order if a greater percentage of the student body was to be reached. As a
result of the efforts of the science staff , five new biology courses were
developed and subsequently introduced into the curriculum from 1972-1974.
In this article, brief course descriptions are given with respect to the new
biology offerings. The course descriptions are followed by a discussion of the
success of these courses in fulfilling the emerging needs and interests of the
student body.

Course Descriptions
I. Life and Living
Life and Living is a one-semester course dealing with the study of the
moral, social, and ethical issues that have been created by, or relate to, recent
advances in biological technology. The course is a non-laboratory course and
has a prerequisite of one year of biology. The topics included in this course
are : Population Control; Control of Man's Body; Control of the Brain and
Behavior; Control of Inheritance and Prenativity; Control of Aging; and
Death and Dying. Both the biology and technology involved in each topic is
investigated. The moral, social, and ethical implications of each topic are also
studied.
The topic of Population Control includes the study of population trends
and factors which cause population changes. Birth control methods, abortion,
artificial insemination and the use of sperm banks are covered in the
instruction. Planned Parenthood and Birthright supply resource people for
enriching this unit.

Control of Man's Body includes the study of transplants , prosthetic
organs, organ rejection, life support machines, and euthanasia. Resource
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people include a Red Cross representative, a Kidney Foundation
representative, a plastic surgeon, a mortician on corneal transplants, a
respiratory therapist on the cardiac pacemaker, and a priest on euthanasia. A
field trip is taken to a firm which manufactures prosthetic devices.

Control of the Brain and Behavior include studies of electrical and
chemical stimulation of the brain, psychosurgery, behavior modification and
biofeedback. A psychiatrist is used as a resource person.
Control of Inheritance and Prenativity includes Mendelian genetics, genetic
counseling, birth defects, eugenics, cloning and genetic surgery. A
respresentative from the March of Dimes serves as a resource speaker. The
class also visits the Black Hawk County Health Center.
Control of Aging includes the study of the physiology of aging, ideas on
increasing man's longevity and the quality of life for the elderly. A field trip
to a local nursing home is included in this unit and provides an opportunity
to visit with an elderly person on a one--to-one basis. A presentation by the
director of the Council on Aging is also included.
The final unit, and the best received by the students, is Death and Dying.
Topics include the physiology of death, preparation and disposal of corpses,
attitudes about death, funeral customs, and the psychological and legal
aspects of dying. Field trips are taken to a cemetery and to a funeral home. A
presentation by a lawyer on the legal factors of death and inheritance is
included.
The success of this course depends upon the students getting involved and
sharing their ideas concerning the implications of advancing technology upon
human life. Student views are sought in class through discussions and written
responses. Resource speakers add to the content and interest of the course,
and a term paper, or alternate project, is required of each student.
II. Man and Disease

Man and Disease is a one semester course designed for students interested
in pursuing careers in medical science or one of the many paramedical
professions. Man and Disease is a laboratory course with primary emphasis
in bacteriology and human physiology. It is required that a student take one
year of biology prior to enrollment.
The study of infectious diseases occupies approximately one-half of the
course content. Cancer and the non-infectious diseases of the cardiovascular,
respiratory and excretory systems comprise the remainder of the course.
Time is also devoted to the study of the increasing role of technology in the
medical profession. Emphasis is given to the increasing importance of such
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devices as biochemical analyzers , computers, dialysis equipment , heart-lung
machines and radiation in the diagnosis and treatment of diseases.
Infectious diseases are studied during the first half of the semester and
students participate in numerous laboratory activities . Initially the laboratory
activities emphasize the techniques of culturing, isolating and identifying
bacteria. later , the laboratory investigations progress into studies which deal
with methods of controlling microorganisms. During the second quarter ,
human physiology is related to common non-infectious diseases , such as
cardiovascular, respiratory , kidney , and neoplastic ailments.
Since Man and Disease is career-education oriented, an attempt is made to
acquaint the student with individuals and institutions associated with the
health sciences. Through the cooperation of our local blood bank and
hospital we are able to visit their laboratories. Students are also encouraged to
do extra research into medical careers of their choice. In addition, people in
health-related occupations are brought to the classroom to inform and answer
questions . For example , a physician's assistant reports to the class on career
opportunities in his field and demonstrates some of the required skills of the
profession . A modified physical examination is given to a volunteer student.
As the examination progresses, the class is informed as to what the examiner
is looking for in terms of normal human function.
At the conclusion of the course, students are given a two-week period in
which to complete a modest product of their own choice. A product is an
independent venture by a student into an area of personal interest. The
product may be laboratory oriented or it may involve some other
methodology. The only requirement is that the effort must relate to the topic
of human disease. For example , a student interested in microorganisms may
do a bacteriological analysis of well or river water. Another student might
visit the local sewerage or water treatment facility and write a paper on local
water processing. Other students interested in disease transmission may
survey the community in order to determine the degree of immunization
against common infectious diseases. Or, a student may invite a speaker who
has had a kidney transplant, or is on dialysis therapy, to relate experiences to the class.

III . Edible Plants
Edible Plants is a one-semester course designed to familiarize students with
plants that provide food for the human race. In this course students learn
what kinds of plants provide the foods which appear in our local markets. In
addition, attention is given to the uncultivated plants that grow wild in the
eastern United States and may serve as sources of food. The field
identification of uncultivated plants; the laboratory study of plant growth,
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development and anatomy ; and the proper preparation of the edible plants
serve as the activity core for this student centered course.
It is expected that the student in Edible Plants has had a year of biology
and therefore is able to study plants at a sophistocated level. In the fall
semester , the field portion of the course is completed in September and early
October in order to facilitate outdoor study of wild plants. During the second
semester the field work is completed in May when identification can be made
of the emerging spring flora. The field experiences also serve as an
opportunity for the instructor to emphasize the commonsense understanding
of the conservation of our uncultivated plant species.
The course is project and laboratory oriented. Each student is expected to
complete some sort of botanical project. There is a great deal of flexibility
allowed in the projects and the results will range from the identification of
plant galls to tastefully done planters to enhance room decore ; to the creation
of 35mm edible plant slide series set to music. Laboratory investigations
involving plant growth and development are patterned around some of the
activities of the BSCS Second Level Course-Interaction of Experiments and
Ideas. Anatomical studies are largely teacher designed -and emphasize both
microscopic and macroscopic phenomena.
The most enjoyable activity of the semester, from a student standpoint,
involves the four food preparations required of each student. The food to be
prepared is either a species gathered on one of the numerous field trips or is a
particularly unusual (at least to the student preparing it) plant that is sold in
the local supermarkets. One supermarket plant that has been popular for
preparation is the artichoke.

IV. Fish and Wildlife Conservation
Fish and Wildlife Conservation has proven to be the most popular course
in terms of numbers of students enrolling. This course is a one-semester
offering with no prerequisite. The course is designed to appeal to a wide range
of abilities. For many students this ~ill be their terminal science course. For
other students it may provide an opportunity to pursue an interest in
hunting, trapping, or fishing. To say the least, a very heterogeneous group of
students makes up a typical class and provides a worthy challenge to the
instructor.
The course content basically covers five areas ; an introduction to the
principles of ecology , the study of guns and ammunition, the study of wild
birds and mammals , game fishing and the art of cooking one's catch.
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The skills of how to hunt and fish, especially as they relate to local species ,
are stressed. Trapping of wild mammals is covered to varying depths,
depending upon student interest. If a particular class contains individuals who
trap, their results are brought to class and an actual demonstration of
skinning techniques is given.

A very popular aspect of the class is the preparation, cooking, and
consumption of fish and game. With the cooperation of students who hunt
and fish, a variety of samples are usually prepared each semester. Some of the
meats that have been prepared include venison, elk, antelope , bear, beaver,
raccoon, muskrat, pike , walleye, carp and trout.
Throughout the semester emphasis is placed on reinforcing certain basic
principles of ecology. especially as they relate to the maintenance and
conservation of natural populations.
Of all the courses , Fish and Wildlife is the least academic. However, it
complements the program by providing study in an applied area of biology
that is not emphasized in other courses. It also provides an avenue into our
department for students who would normally never take a high school science
course.
V . Advanced Biology

Advanced Biology is a one semester class designed for students who have
taken one year of biology and enjoy the process of science. Each student is
required to complete two individual research projects during the semester.
These studies may be done in any area of biological science. The only
limitations to study in a given area is the lack of suitable facilities and /or
equipment. Sometimes it is necessary for the instructor to offer cost-reducing
suggestions to the over-zealous.advanced biology student.
Approximately half of the course involves teacher-directed studies and
activities . The areas of animal behavior, genetics, and freshwater biology are
emphasized. These areas lend themselves particularly well to the design of
some rather Jong-range projects and the collection of data over an extended
period of time.
In regard to behavior studies, the chamelion has been used quite
successfully. Student observations of chamelion behavior over the years have
made it possible to compare and evaluate data on a year-to-year basis.
Virtually no laboratory activities with living organisms are used when
teaching the principles of genetics in our first year biology course. Therefore,
the use of Drosophila melanogaster has been a successful addition as a
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teaching technique for the better understanding of genetics in the advanced
biology course.
During the past several years the advanced biology students have been
doing in-depth studies of several area ponds and streams. Therefore, each May
new abiotic and biotic data are gathered, evaluated and compared with the
data collected by former classes. This gives the student a unique glimpse of
stream and pond dynamics over an extended period of time.

Advanced Biology as presented at Cedar Falls is highly individualized and
requires self-discipline on the part of the student. However, in most cases, the
course attracts students who are capable of doing scientific investigations.
Discussion

The purpose of introducing the new courses was to increase student
interest in biology, We believe that this goal has been achieved. In three years
we have observed an 84% increase in science enrollment. Some of the general
changes in enrollment are illustrated in Figure 1. The overall enrollment
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increase could have been greater if we would have had space and instructors
for all those who wished to enroll. (Students were counted twice if they were
enrolled in more than one science class during a given year.) The total school
enrollment has changed very little from 1972-1976.
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One concern in offering the new courses was that enrollment in the
traditional courses might suffer. As can be seen in Figure 1, the enrollment in
the traditional science courses dropped the first year, but then rose in the
second and third years of the program. We like to think that the new course
offerings sparked an interest in science in some students who would not have
previously been reached. Figure 2 illustrates the annual enrollment in biology,
chemistry, and physics. Figure 3 illustrates the enrollments in the new
biology offerings.
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Summary
In addition to the new biology courses, classes in Astronomy and Aviation
Fundamentals have been added to the science curriculum. The 1976-77
curriculum will include another new course called Environmental Studies . Our
experiences with elective science courses at Cedar Falls High School have
been encouraging. Such innovations , to be successful, re qui re a dedicated
professional staff, flexibility within the school system and support from the
community. Through such cooperation the curriculum at Cedar Falls High
School has been adjusted to meet the changing needs and interests of the
student body.
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